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[57] ABSTRACT 

Aprinted-circuit board (10) is provided With a main printed 
Wiring board (12) having a ?rst conductor pattern (16), and 
?rst electronic components (18) mounted on the main 
printed-Wiring board and electrically connected to the ?rst 
conductor pattern. Component units (22) are mounted on the 
main printed-Wiring board. Each of the component units 
includes an auxiliary printed-Wiring board (24) having a 
second conductor pattern (28), and a second electronic 
component (32) mounted on the auxiliary printed-Wiring 
board and electrically connected to the second conductor 
pattern. Each component unit is mounted on the main 
printed-Wiring board, covering one ?rst electronic compo 
nent (18). Each second conductor pattern is electrically 
connected to the ?rst conductor pattern. 

6 Claims, 4 Drawing Sheets 
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PRINTED CIRCUIT BOARD WITH HIGH 
ELECTRONIC COMPONENT DENSITY 

TECHNICAL FIELD 

The present invention relates to a printed-circuit board 
mounted With a number of electronic components, and to an 
electronic apparatus provided With the printed circuit board. 

BACKGROUND ART 

In recent years, printed-circuit boards each comprising a 
printed-Wiring board and a number of electronic components 
mounted on the board are used in increasing numbers, in 
electronic apparatuses such as personal computers. 
Generally, a printed-Wiring board has a conductor pattern 
including a number of connection pads. Electronic compo 
nents are mounted on the printed-Wiring board, With their 
connection terminals soldered to the connection pads. 

Recently, electronic apparatuses are made smaller and 
designed to have better performance. Printed-circuit boards 
for use in these apparatuses must therefore be small and 
must acquire high performance. 

The smaller a printed-circuit board, the smaller its area. 
Nonetheless, more electronic components must be mounted 
to achieve higher performance. There is a limit to the density 
at Which electronic components can be mounted. Thus it is 
dif?cult, in some cases, to mount all required components on 
the printed-Wiring board. If so, it is impossible to miniatur 
iZe the printed-circuit board any more. 

DISCLOSURE OF THE INVENTION 

The present invention has been made in vieW of the 
foregoing, and its object is to provide a printed-circuit board 
Which has electronic components mounted at a high density 
and Which is smaller than conventional ones, and to provide 
an electronic apparatus provided With the same. 

To attain the object mentioned above, a printed-circuit 
board according to the invention comprises: a main printed 
Wiring board having a ?rst conductor pattern; a ?rst elec 
tronic component mounted on the main printed-Wiring board 
and electrically connected to the ?rst conductor pattern; an 
auXiliary printed-Wiring board mounted on the main printed 
Wiring board, covering the ?rst electronic component, and 
having a second conductor pattern electrically connected to 
the ?rst conductor pattern; and a second electronic compo 
nent mounted on the auXiliary printed-Wiring board and 
electrically connected to the second conductor pattern. 
A printed-circuit board according to the invention com 

prises: a main printed-Wiring board having a ?rst conductor 
pattern; a ?rst electronic component mounted on the main 
printed-Wiring board and electrically connected to the ?rst 
conductor pattern; and a component unit including an auX 
iliary printed-Wiring board having a second conductor 
pattern, and a second electronic component mounted on the 
auXiliary printed-Wiring board and electrically connected to 
the second conductor pattern. The component unit is 
mounted on the main printed-Wiring board, covering the ?rst 
electronic component, and the second conductor pattern is 
electrically connected to the ?rst conductor pattern. 
As described above, the auXiliary printed-Wiring board on 

Which the second electronic component is arranged, cover 
ing the ?rst electronic component. The ?rst and second 
electronic components are thus mounted in three 
dimensional fashion. Hence, many electronic components 
can be mounted at a high density. 

Moreover, an electronic apparatus according to the 
present invention comprises: a housing; input means pro 
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2 
vided on the housing, for inputting information; display 
means provided on the housing, for displaying information; 
and a printed-circuit board arranged in the housing. The 
printed-circuit board includes: a main printed-Wiring board 
having a ?rst conductor pattern; a ?rst electronic component 
mounted on the main printed-Wiring board and electrically 
connected to the ?rst conductor pattern; an auXiliary printed 
Wiring board mounted on the main printed-Wiring board, 
covering the ?rst electronic component, and having a second 
conductor pattern electrically connected to the ?rst conduc 
tor pattern; and a second electronic component mounted on 
the auXiliary printed-Wiring board and electrically connected 
to the second conductor patterns. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective vieW shoWing a personal computer 
provided With a printed-circuit board according to a ?rst 
embodiment of the present invention, 

FIG. 2 is a plan vieW illustrating the printed-circuit board, 
FIG. 3 is a sectional vieW of the printed-circuit board, and 
FIG. 4 is a perspective vieW shoWing the bottom of a 

component unit included in the printed-circuit board; 
FIG. 5 is a sectional vieW of a printed-circuit board Which 

is a modi?cation of the ?rst embodiment; 
FIG. 6 is a plan vieW shoWing a part of a printed-circuit 

board according to a second embodiment of the present 
invention; 

FIG. 7 is a sectional vieW of the printed-circuit board 
according to the second embodiment; 

FIG. 8 is a plan vieW shoWing a part of a printed-circuit 
board Which is a modi?cation of the second embodiment; 

FIG. 9 is a sectional vieW of the printed-circuit board 
Which is the modi?cation of the second embodiment; 

FIG. 10 is a sectional vieW illustrating a part of a 
printed-circuit board Which is another modi?cation of the 
present invention; 

FIG. 11 is a sectional vieW shoWing a part of a printed 
circuit board Which is still another modi?cation of the 
present invention; and 

FIG. 12 is a perspective vieW of a modi?ed component 
unit. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

A ?rst embodiment of this invention Will noW be 
described in detail, With reference to the accompanying 
draWings. 

FIG. 1 shoWs a portable personal computer 50 provided 
With a printed-circuit board according to the present inven 
tion. The personal computer 50 comprises a rectangular 
boX-like housing 52. A keyboard 54 serving as input means 
is provided on an upper surface of the housing 52. Adisplay 
unit 56 having a liquid crystal display panel is rotatable 
mounted on the rear end portion of the housing 52 by means 
of a hinge portion 58. In the housing 52 are arranged a 
number of electronic components such as a printed-circuit 
board (described later), a memory device (not shoWn), a 
battery pack, and the like. 
As shoWn in FIGS. 2 to 4, a printed-circuit board 10 

according to the ?rst embodiment of the invention has a 
main printed-Wiring board 12. Formed on a surface of the 
main printed-Wiring board 12 is a ?rst conductor pattern 16 
Which includes a number of connection pads 14. First 
electronic components 18 of various types are mounted on 
the main printed-Wiring board 12. 
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Each of the ?rst components 18 has a plurality of con 
nection terminals 20. The connection terminals 20 of the 
components 18 are soldered to the connection pads 14 and 
are, hence, electrically connected to the ?rst conductor 
pattern 16. 
A plurality of component units 22 are mounted on the 

main printed-Wiring board 12. Each component unit 22 is 
large, covering one electronic component 18. More 
speci?cally, each component unit 22 has an auxiliary 
printed-Wiring board 24 Which is substantially rectangular 
and Which has a thickness of, for example, about 1.6 mm. 
The auxiliary printed-Wiring board 24 is a so-called rigid 
printed-Wiring board, comprising a hard base plate and a 
second conductor pattern 28 formed on the base plate. The 
second conductor pattern 28 includes a plurality of connec 
tion pads 26. 

The second conductor pattern 28 has a plurality of Wires 
30 Which are provided on tWo opposite side faces of the 
auxiliary printed-Wiring board 28 and Which extend to the 
loWer surface of the auxiliary printed-Wiring board. Each of 
the Wires 30 has been formed by cutting the base plate along 
the diameter of a plated through hole formed in the base 
plate. 

Second electronic components 32 are mounted on the 
auxiliary printed-Wiring boards 24, respectively. Each sec 
ond component 32 has a plurality of connection terminals 
34. These connection terminals 34 are soldered to the 
connection pads 26, respectively, and hence are electrically 
connected to the second conductor pattern 28. Each auxil 
iary printed-Wiring board 24 has a recess 36 in the loWer 
surface, storing one ?rst electronic component 18. In other 
Words, each auxiliary printed-Wiring board 24 has four legs 
extending doWnWards from the four sides, respectively. 

The component units 22 thus structured are mounted on 
the main printed-Wiring board 12, covering the ?rst elec 
tronic components 18. The Wires 30 of each unit 22 are 
soldered to the connecting pads 14 of the main printed 
Wiring board 12, respectively. The second electronic com 
ponent 32 of each component unit 22 is electrically con 
nected through the second conductor pattern 28 to the ?rst 
conductor pattern 16 provided on the main printed-Wiring 
board 12. The ?rst electronic components 18 are placed in 
the recesses 36 of the auxiliary printed-Wiring boards 24, 
respectively. 

Each auxiliary printed-Wiring board 24 has a through hole 
38 communicating the recess 36. The through hole 38 
facilitates the deaeration of the recess 38 and the heat 
transmission into the recess 38 during re?oW soldering. The 
through hole 38 also functions to radiate heat from the ?rst 
electronic component 18 While the printed-circuit board 10 
is operating. Each auxiliary printed-Wiring board 24 may 
have, if necessary, tWo or more through holes 38, instead of 
one. 

In the printed-circuit board 10 thus constructed, the com 
ponent units 22 are mounted on the main printed-Wiring 
board 12, covering the respective ?rst electronic compo 
nents 18. Further, the second electronic components 32 are 
mounted on the auxiliary printed-Wiring boards 24 of the 
component units 22. That is, the ?rst and second electronic 
components 18 and 32 are mounted in three-dimensional 
fashion. Thus, the electronic components are mounted at a 
much increased density. The printed-circuit board 10 can 
therefore be made more compact. 

Moreover, the component units 22 function as protect 
covers for the ?rst electronic components 18 mounted on the 
main printed-Wiring board 12. They can effectively protect 
the ?rst electronic components, particularly if the ?rst elec 
tronic components are provided in the form of a tape-carrier 
package (TCP). 
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4 
FIG. 5 shoWs a modi?cation of the ?rst embodiment 

described above. In the modi?cation, the through hole 38 
formed in the auxiliary printed-Wiring board 24 of each 
component unit 22 is large, accommodating the top portion 
of one ?rst electronic component 18. Further, each compo 
nent unit 22 is mounted on the main printed-Wiring board 12, 
covering the ?rst electronic component 18 and storing the 
top portion thereof in the through hole 38. 

Thus constructed, the modi?cation can achieve the same 
advantages as the ?rst embodiment described above. In 
addition, the component units 22 can be reduced in height to 
render the printed-circuit board 10 thinner. 

FIGS. 6 and 7 illustrate a printed-circuit board 10 accord 
ing to the second embodiment of the present invention. The 
printed-circuit board 10 comprises a main printed-Wiring 
board 12, a ?rst conductor pattern 16 and ?rst electronic 
components 18 of various types. The ?rst conductor pattern 
16 is formed on a surface of the main printed-Wiring board 
12 and includes a number of connection pads 14. The ?rst 
electronic components 18 are mounted on the main printed 
Wiring board 12. 

Each of the ?rst components 18 has a plurality of con 
nection terminals 20. The connection terminals 20 of the 
components 18 are soldered to the connection pads 14 and 
are, hence, electrically connected to the ?rst conductor 
pattern 16. Aplurality of component units 22 are mounted on 
the main printed-Wiring board 12. Each component unit 22 
is large, covering one ?rst electronic component 18. 

In the second embodiment, the auxiliary printed-Wiring 
board 24 of each component unit 22 is a ?exible printed 
Wiring board. 

Second conductor patterns 28 are provided on the upper 
surfaces of the auxiliary printed-Wiring boards 24, 
respectively, Which are rectangular. Each second conductor 
pattern 28 has a plurality of ?rst connecting pads 26 and a 
plurality of second connecting pads 27. The ?rst connecting 
pads 26 are formed on the center part of the auxiliary 
printed-Wiring board 24, Whereas the second connecting 
pads 27 are formed on opposite tWo side edges of the 
auxiliary printed-Wiring board. 
Second electronic components 32 are mounted on the 

auxiliary printed-Wiring boards 24, respectively. Each sec 
ond component 31 has a plurality of connection terminals 
34. These connection terminals 34 are soldered to the ?rst 
connection pads 26, respectively, and hence are electrically 
connected to the second conductor pattern 28. 

Each component unit 22 is mounted on the main printed 
Wiring board 12, covering one ?rst electronic component 18. 
The auxiliary printed-Wiring board 24 has tWo end portions 
bent doWnWards. The second connection pads 27 on the 
auxiliary printed-Wiring board 24 are soldered to the respec 
tive connection pads 14 provided on the main printed-Wiring 
board 12. Hence, the second electronic component 32 of 
each component unit 22 is electrically connected through the 
second conductor pattern 28 to the ?rst conductor pattern 16 
formed on the main printed-Wiring board 12. 

In the printed-circuit board 10 thus constructed, the com 
ponent units 22 are mounted on the main printed-Wiring 
board 12, covering the respective ?rst electronic compo 
nents 18. Further, the second electronic components 32 are 
mounted on the auxiliary printed-Wiring boards 24 of the 
component units 22. That is, the ?rst and second electronic 
components 18 and 32 are mounted in three-dimensional 
fashion. The electronic components are therefore mounted at 
a much increased density. As a result, the printed-circuit 
board 10 can be made more compact. 

FIGS. 8 and 9 shoW a printed-circuit board 10 Which is a 
modi?cation of the second embodiment. The modi?cation 
differs from the second embodiment in that no second 
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connection pads are provided on the auxiliary printed-Wiring 
board 24 of each component unit 22. Instead, the Wires of 
each second conductor pattern 28 extend from tWo opposing 
side edges of the auxiliary printed-Wiring board, forming 
lead-shaped terminals 40. 

The component units 22 are mounted on the main printed 
Wiring board 12, covering the ?rst electronic components 
18. The connection terminals 40 are soldered to the connec 
tion pads 14 provided on the main printed-Wiring board 12. 
The component units 22 are thereby electrically connected 
to the ?rst conductor pattern 16. 

Thus constructed, the modi?cation can achieve the same 
advantages as the second embodiment described above. 
Furthermore, the lead-shaped connection terminals 40 make 
it easy to connect the component units 22 to the main 
printed-Wiring board 12. 

The present invention is not limited to the embodiments 
and the modi?cations thereof, all described above. Rather, 
various changes can be made Within the scope of the 
invention. 

For example, as shoWn in FIG. 10, each component unit 
22 may be mounted, covering one ?rst electronic component 
18, another component unit 22 may be mounted above the 
component unit 22, covering the second electronic 
component, and the second conductor patterns 28 of the tWo 
component units 22 may be electrically connected to each 
other. In this case, the electronic components are mounted in 
three layers, thus at a higher density. Moreover, the com 
ponent units 22 can be mounted in three or more layers, not 
in only tWo layers. 
As shoWn in FIG. 11, each auxiliary printed-Wiring board 

24 may be large enough to cover tWo or more ?rst electronic 
components 18. If so, tWo or more second electronic com 
ponents 32 can be mounted on the auxiliary printed-Wiring 
board 24 of each component unit 22. 

In the ?rst embodiment, each auxiliary printed-Wiring 
board 24 has four legs. Nonetheless, it is suf?cient for the 
auxiliary printed-Wiring board to have at least tWo legs 
Which extends from tWo opposite sides, as shoWn in FIG. 12. 
As has been described, the auxiliary printed-Wiring 

boards are arranged above the main printed-Wiring board, 
covering the ?rst electronic components mounted on the 
main printed-Wiring board, and the second electronic com 
ponents are mounted on the auxiliary printed-Wiring boards. 
Thus, many electronic components can be mounted at a high 
density. The present invention can therefore provide a 
printed-circuit board Which can be made very small, and an 
electronic apparatus With the same. 
What is claimed is: 
1. A printed-circuit board comprising: 
a main printed-Wiring board (12) having a ?rst conductor 

pattern (16); 
a ?rst electronic component (18) mounted on the main 

printed-Wiring board and electrically connected to the 
?rst conductor pattern; 

an auxiliary printed-Wiring board (24) mounted on the 
main printed-Wiring board, covering the ?rst electronic 
component, and having a second conductor pattern (28) 
electrically connected to the ?rst conductor pattern; and 

a second electronic component (32) mounted on the 
auxiliary printed-Wiring board and electrically con 
nected to the second conductor patterns, 

the auxiliary printed-Wiring board having an upper 
surface, tWo opposite side surfaces, and a loWer surface 
in Which a recess for storing the ?rst electronic com 
ponent is formed, 

the second conductor pattern being formed on the upper 
and side surfaces of the auxiliary printed-Wiring board 
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6 
and including Wires Which are provided on the side 
surfaces, connected to the ?rst conductor pattern, 

Wherein the auxiliary printed-Wiring board (24) has a 
through hole (38) communicating With the recess (36). 

2. A printed-circuit board according to claim 3, Wherein 
the auxiliary printed-Wiring board (24) has the through hole 
(38) further storing a part of the ?rst electronic component 
18 . 

( 3). A printed-circuit board according to claim 3, Wherein 
the ?rst conductor pattern (16) includes a pad (14) to Which 
the ?rst electronic component (18) is connected, and another 
pad (14) to Which the second conductor pattern is connected. 

4. A printed-circuit board comprising: 
a main printed-Wiring board (12) having a ?rst conductor 

pattern (14); 
a ?rst electronic component (18) mounted on the main 

printed-Wiring board and electrically connected to the 
?rst conductor pattern; and 

a component unit (22) including an auxiliary printed 
Wiring board (24) having a second conductor pattern 
(28) and a second electronic component (32) mounted 
on the auxiliary printed-Wiring board and electrically 
connected to the second conductor pattern; 

Wherein the component unit (22) is mounted on the main 
printed-Wiring board (12), covering the ?rst electronic 
component (18), and the second conductor pattern (28) 
is electrically connected to the ?rst conductor pattern, 

the auxiliary printed-Wiring board having an upper 
surface, tWo opposite side surfaces, and a loWer surface 
in Which a recess for storing the ?rst electronic com 
ponent is formed, 

the second conductor pattern being formed on the upper 
and side surfaces of the auxiliary printed-Wiring board 
and including Wires Which are provided on the side 
surfaces, connected to the ?rst conductor pattern, and 

the auxiliary printed-Wiring board (24) of the component 
unit (22) is large enough to cover a plurality of ?rst 
electronic components (18) mounted on the main 
printed-Wiring board (12), and a plurality of second 
electronic components (32) are mounted on the auxil 
iary printed-Wiring board and electrically connected to 
the second conductor pattern (28). 

5. A printed-circuit board according to claim 9, Wherein 
another component unit (22) is mounted on the component 
unit (22), covering the second electronic component (32) 
provided on the component unit. 

6. A printed-circuit board comprising: 
a main printed-Wiring board having a ?rst conductor 

pattern; 
a ?rst electronic component mounted on the main printed 

Wiring board and electrically connected to the ?rst 
conductor pattern; 

an auxiliary printed-Wiring board mounted on the main 
printed-Wiring board, covering the ?rst electronic 
component, and having a second conductor pattern 
electrically connected to the ?rst conductor pattern; and 

a second electronic component mounted on the auxiliary 
printed-Wiring board and electrically connected to the 
second conductor pattern; 

the auxiliary printed-Wiring board having an upper sur 
face on Which the second conductor pattern is formed, 
a loWer surface in Which a recess for storing the ?rst 
electronic component is formed, and a through hole 
communicating With the recess and storing a part of the 
?rst electronic component. 

* * * * * 


